Abstract. The paper is aimed to investigate a theoretical model that a screw dipole inside an elastic elliptical inhomogeneity that containing a confocal line crack under longitudinal shear. The analytic solutions of stress fields of matrix and inhomogeneity, the image force and image torque acting on the center of screw, and the stress intensity factor of line crack tip are obtained by using the complex method of elasticity. Then through the numerical analysis, the effects of the relative shear modulus, the dip angle of screw dipole, the shape of inhomogeneity on image force, image torque and stress intensity factor are discussed in detailed. The result show that both the image force and image torque periodically changes as the dip angle and when the inclusion is hard, the moment of image torque is greatly affected by the material constant and the cracks in the inclusions can enhance the repulsion of the hard matrix to dislocation and weaken the attraction of the soft matrix to dislocations.
Introduction
The dislocation dipole is composed of two Burgers vectors of equal size and opposite direction. The stress field produced by the dislocation dipole is much smaller than that produced by a single dislocation, so it is easier to produce in the material and its influence on mechanical properties of materials is not negligible. The characteristics of the material at the crack tip are the basis of all fracture theories. Cracks occur not only in the matrix and the interface, but also in the small reinforcement phase/inclusions. The study of the interaction between internal crack and dislocation dipole is very important to study the mechanism of strengthening and toughening and the failure effect of the material. Many scholars have studied this issue [1] [2] [3] [4] [5] [6] . However, most of researches are concentrated on the interaction of dislocation with single crack or single inclusion, seldom to think over the interaction between them [7] [8] [9] [10] .
We have study the interaction of a dislocation dipole located in matrix with an elliptic inhomogeneity containing a confocal line crack or a confocal elliptical hole, and obtain serials important results. This paper is devoted to research the situation that the dislocation dipole is located in the elliptical inhomogeneity, and focused on the influence of the relative shear modulus, the dip angle of the screw dislocation dipole, and the shape of inhomogeneity on the image force, image torque.
Model Establishment and Theoretical Formula Deduction

Model Establishment
The theoretical model that a screw dislocation dipole located in an elliptical cylindrical inhomogeneity with a confocal line crack in an infinite matrix under anti-plane stress field is shown in Figure 1 . in the inhomogeneity. The dipole arm is 2d and the dip angle is ϕ . Adopting the same mapping function [11] [12] .
For anti-plane problem, the displacement w , shear stress , 
Theoretical Formula Deduction
The function of ( )
can be expressed as . By using singularity analysis of stress function and Riemann boundary problem, the complex function in the series form of inhomogeneity is obtained as follows.
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So the disturbed stress field of + s can be obtained as ( 
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According to the work of Juang and lee [11] [12] , the image torque and the image force can be deduced as τ~is the disturbed stress field of a screw dislocation on k z . And the stress intensity factor of line crack tip can be calculated as ( ) 2  1  3  2  1  2  1  2  1  2  2  1   1  1  1  1  1  1  2  1  2  1 
Numerical Calculation and Discussion
In this part, the influence of materials constants, inhomogeneity size, dip angle of dipoles on the above physical quantities. In the numerical analysis, a typical case that the dipole centre lies on x -axis is analyzed. The variables are assigned as, T with respect to ϕ is depicted in Figure 3 with different values of relative shear modulus u . It can be seen that 0 T varies periodically with ϕ . 0 T firstly increase and then decreases with increasing dip angle. When 1 u < (soft inhomogeneity), the change is not large; when 1 u > (hard inhomogeneity), 0 T increases as increasing u . It is obvious that when the inclusion is hard, the moment of image torque is greatly affected by the material constant. Figure 4 depicts the dependences of normalized image force on dip angle with different relative shear modulus. We can see that 0 F similarly varies periodically with ϕ . When 1 u < (soft inhomogeneity), 0 F is negative attractive force, illustrating that the screw dislocation dipole is attracted by crack and repulsed by hard matrix, and the attracting force increases with decreasing u . When 1 u > (hard inhomogeneity), 0 F is positive repulsive force, illustrating that the force of soft inhomogeneity acting on screw dislocation dipole is larger than that of crack. 
Conclusions
The problem that a screw dipole in inhomogeneity and a confocal crack in an elliptical inhomogeneity under longitudinal shear is discussed. In summary, the following conclusion can be drawn:
(1) Both the image force and image torque periodically changes as ϕ . When the inclusion is hard, the moment of image torque is greatly affected by the material constant.
(2) The cracks in the inclusions can enhance the repulsion of the hard matrix to dislocation and weaken the attraction of the soft matrix to dislocations.
